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Abstract: The HIV Attitudes Scale (HIV-AS) evaluates attitudes towards different aspects of HIV.
In view of the lack of scales measuring this construct in Colombia, this study sought to validate the
HIV-AS test for adolescents from Colombia. A total of 867 Colombian students, aged between 14
and 19 years (M = 15.97 years; SD = 1.37) were evaluated. Participants responded to the HIV-AS
test and a set of scales used to assess external validity. Content validity analyses reflected good
adequacy indices for the items. Exploratory factor analyses revealed a four-factor structure and
reliability indices were satisfactory. The structural equation model showed good levels of fit. Most of
the items presented a discrimination index above 0.30 and contributed to the reliability of the scale,
except for item 9, which was eliminated. Concurrent validity showed significant correlations among
the HIV-AS and other similar constructs. A reliable measurement of attitudes toward HIV allows for
an improved assessment of the risk associated with exposure to sexually transmitted infections in
adolescent populations.
Keywords: HIV/AIDS; attitudes; validity; adolescent; Colombia
1. Introduction
The current report by the Institute for Health Metrics and Evaluation states that at least 37.9 million
people worldwide are infected with the HIV virus [1]. Moreover, 32.0 million people have died from
AIDS-related illnesses since the start of the epidemic [2]. With respect to pediatric and adolescent
populations, The Joint United Nations Programme on HIV/AIDS (UNAIDS) estimates more than
1.7 million cases of sexually transmitted infections (STIs) among children under 15 years of age; 42% of
STIs affect young people between 15 and 24 years of age [3]. Moreover, AIDS is currently the second
most frequent cause of death among people between 10 and 19 years of age around the world; most of
these deaths are due to lack of treatment because the serological status of these young people is
unknown [3].
In the global scenario, Latin America and the Caribbean stand out as the areas of highest risk
of new infections. Data estimates from 2018 state that there are 1.3 million people carrying the
HIV virus in these countries, one third of which are adolescents and young people between 15 and
24 years of age [4]. In 2019, Colombia had one of the highest virus transmission rates in Latin America,
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with close to 0.4% of its population infected [1]. Consequently, the HIV epidemic in Colombia has
been tagged as ‘focused’, which means that the HIV virus has rapidly spread among one or more
populations. Although it has not yet spread among the general population, this figures a pressing need
of attention [1]. Therefore, prevention, treatment, attention, and support efforts should be focused on
key high-risk populations, among them the adolescent population.
Various theoretical approaches have been developed in order to understand and modify sexual
risk behaviors among adolescents. For instance, Ajzen’s [5] Theory of Planned Behavior (TPB) has
shown a higher predictive power in regard to consistent use of condoms than other social-cognitive
approaches [6,7]; an individual’s intention of adopting a behavior is always influenced by three factors:
the individual’s attitude toward the behavior, the influence of social factors, and the individual’s
perception of behavioral control. Applied to the study of HIV, TPB focuses, among other elements,
on attitudes defined as a learned tendency to respond in a certain way to a specific situation, which becomes
a main component in the establishment of healthy sexual behaviors [8]. According to systematic
reviews [9,10], attitudes are indeed the construct most closely associated with healthy sexual behaviors,
such as consistent use of condoms in sexual relationships or taking an HIV test, which are fundamental
in developing a sexual health promotion program.
Given the importance of evaluating attitudes to different aspects of HIV/AIDS, several scales
are currently available, for example the EA-AIDS HIV/AIDS Attitude Scale, validated for
Portuguese-speaking populations [11]; the Stigmatizing Attitudes Towards People Living With
HIV/AIDS Scale (SAT-PLWHA-S) [12], validated for Quebec; the HIV/AIDS-164 Scale [13], validated for
adult Colombian [14], and its short version, the HIV/AIDS-65 Scale [15], validated for adult Spanish
population [16]; the scale designed by Boileau, Rashed, Sylla, and Zunzunegui [17] for adolescents
and young people from West Africa; or the HIV Attitudes Scale (HIV-AS) [18], validated for Spanish
and Portuguese adolescents populations [19]. The last scale in this list, the HIV-AS, is currently the
only scale designed for Spanish-speaking populations to evaluate attitudes associated with HIV/AIDS
exclusively among adolescents. It is a multidimensional scale that uses a small number of items
to evaluate different attitudes relevant to sexual health. The HIV-AS has satisfactory psychometric
characteristics and is it easy to understand and administer. Therefore, given the need of an instrument
meeting such criteria that could be used with Colombian adolescent populations, the objective of the
present instrumental study was to carry out a cultural adaptation and to evaluate the reliability and
validity of the HIV-AS scale among Colombian adolescents [20].
2. Materials and Methods
2.1. Participants
The sampling procedure was based on a non-probabilistic incidental method. It consisted in
evaluating 867 students from 12 educational centers (458 women and 396 men) living in the cities
of Bogotá (467) and Barranquilla (400), aged between 14 and 19 (M = 15.97 years; SD = 1.37);
sociodemographic data are presented in Table 1.
2.2. Instruments
Sociodemographic questionnaire. Different sociodemographic characteristics of the participants were
measured using an ad-hoc semi-structured survey. Surveyors asked about age, sex, educational level,
religion, religiousness, socioeconomic level, family situation, and whether the subject had a partner.
Additionally, the survey included questions about consistent use of condoms, self-efficacy about
condom use, peers’ perceptions about using condoms, and sexual orientation (using Kinsey’s scale).
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Table 1. Sociodemographic characteristics of the sample.
Sociodemographic Information Categories Men Women1 M (SD) or n (%) 1 M (SD) or n (%)
Age 16.09 (1.43) 15.88 (1.3)
Socioeconomic level
Low 45 (11.4%) 73 (16%)
Medium-Low 93 (23.5%) 105 (23%)
Medium 228 (57.6%) 255 (55.8%)
Medium-high 24 (6.1%) 20 (4.4%)
High 5 (1.3%) 2 (0.4%)
Sexual orientation
Asexual 10 (2.6%) 6 (1.3%)
Exclusively
heterosexual 354 (90.5%) 392 (85.6%)
2 9 (2.3%) 31 (6.8%)
3 2 (0.5%) 11 (2.4%)
4 8 (2.0%) 10 (2.2%)
5 1 (0.3%) 1 (0.2%)
6 1 (0.3%) 2 (0.4%)
Exclusively
homosexual 6 (1.5%) 5 (1.1%)
Currently has a couple
Yes 136(34.6%) 161 (35.5%)
No 257 (65.4%) 292 (64.5%)
Attends religious services
Never 67 (16.9%) 53 (11.6%)
Once a year 81 (20.5%) 88 (19.2%)
Once a month 95 (24.0%) 100 (21.8%)
At least once every
three weeks 15 (3.8%) 30 (6.6%)
At least once every
two weeks 28 (7.1%) 42 (9.2%)
At least once per
week 94 (23.7%) 130 (28.4%)
Every day 16 (4.0%) 15 (3.3%)
Sexual intercourse with penetration
Yes 185 (47.1%) 142 (31.1%)
No 208 (52.9%) 314 (68.9%)
1 Variables are shown with absolute values and percentages.
Scale of attitudes toward aspects of HIV for adolescents (HIV-AS; [18]). The instrument consists of
12 items, each with four response alternatives (from 1 = Completely disagree to 4 = Completely agree)
distributed among four factors; the first factor evaluates obstacles to safe sex, the second evaluates
attitudes toward the HIV test, the third explores attitudes toward using condoms, and the fourth
factor examines attitudes toward people living with HIV. The internal consistency of the questionnaire
ranged between 0.56 and 0.73 in the present study. The questionnaire is presented below as an
Appendix A (Table A1).
Multicomponent AIDS Phobia Scale (MAPS; [21]), version validated for Colombia [22]. This scale
evaluates phobic attitudes toward AIDS by focusing on the main dimensions of the disease. It consists
of 20 Likert-type six-point response items where 0 represents complete agreement and 5 represents
complete disagreement. This study used the Colombian Spanish version adapted by Vallejo-Medina et
al. (2018). The scale uses a two-factor structure; a sample item for fear of the disease (α = 0.67) is “I
am afraid that I will die from AIDS,” and a sample item for fear or avoidance of people with AIDS
(α = 0.77) is “I would feel comfortable in a room with a friend who had AIDS.”
Short Health Anxiety Inventory (SHAI; [23]), version validated for Colombia [24]. This self-administered
test is used to evaluate concern about health, bodily sensations, and fear of the negative consequences
of suffering from a disease. It consists of 18 items, each with four response options scored with
0 (lack of symptoms), 1 (mild symptoms), 2 (severe symptoms), and 3 (very severe symptoms).
A sample item is: “Thoughts about being sick are so strong that I don’t even try to resist them anymore.”
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The SHAI test has shown acceptable psychometric properties when tested on clinical and non-clinical
populations. The internal consistency of the Colombian version of the scale for the Fear of the disease
factor is α = 0.80, and its internal consistency for the negative consequences of the disease factor
is α = 0.68.
Knowledge about HIV and other Sexually Transmitted Diseases Scale (KSI; [25]) Colombian
version [26]. This scale is composed of 24 items, grouped in five subscales: (a) Overall HIV knowledge
about HIV; (b) Condom knowledge; (c) HIV transmission knowledge; (d) Knowledge about other
STIs and (e) HIV prevention knowledge. The internal consistency of the Colombian version is 0.87.
A sample item is “HIV affects the human immune system.”
2.3. Procedure
The cultural adaptation of the HIV-AS test to Colombia was conducted using the guidelines
provided by Vallejo-Medina [27], which recommend translating and adapting the scales to different
cultural contexts. Firstly, four psychologists with at least one postgraduate degree adapted the Castilian
Spanish questionnaire to the Spanish used in Colombia’s cultural context. These four experts met the
criteria of being Colombian natives living in the country, as well as having studied at least one year in
Europe. Once the items were adapted, two expert sexologists, along with the four psychologists, verified
whether the items had been correctly adapted per guidelines by Muñiz, Elosua, and Hambleton [28].
Once consensus on the adapted version was achieved, another four Colombian psychologists
working in the area of sexuality and/or psychometrics evaluated the properties of the HIV-AS adapted
version. The following properties were evaluated: representativeness, contribution of item to construct
(attitudes toward HIV); pertinence, item belongs within a given factor (obstacles, HIV test, use of
condoms, and people living with HIV/AIDS); comprehension: whether the item is understandable in
its adapted version; interpretation, evaluates the item’s level of ambiguity; and clarity, how concise or
straightforward the item is. The experts assessed each item with respect to each of these properties
and scored the items using a Likert-type scale from 1 (Not at all) to 4 (very). Additionally, the experts
were able to propose an alternative item wording in case they deemed it necessary. The next step
consisted in calculating the expert agreement percentage; all items in which recommendations by
experts were below 80% of agreement were revised and changed if required. As previously stated,
the main sampling process, of an incidental type, was performed at 12 educational centers in the
Colombian cities of Bogotá and Barranquilla. The questionnaire was administered simultaneously to
all students in school classrooms using a written form. Surveyors were professional psychologists who
had been trained prior to administering the questionnaire.
2.4. Ethical Considerations
Project execution guaranteed compliance with national, institutional, and international regulations
concerning participants’ well-being. Informed consent forms were submitted to participants and
participants’ parents before the questionnaire was administered to register authorization to participate
in the study. As previously stated, questionnaires were administered collectively in classrooms by
trained surveyors. Participants were informed that they were free to leave the study at any time
and were assigned an identification code to guarantee their anonymity. They were also given the
opportunity to request information about the study if they desired it.
2.5. Statistical Analysis
Qualitative analysis used the item specification table [29] and the ICaiken software (San Martín de
Porres University and Federico Villarreal National University, Lima, Perú) [30], which allowed for the
identification of Aiken’s V confidence interval [31]. All items with scores lower than 0.50 in Aiken’s V
lower interval (CI = 95%) were rejected [30]. Comments shared by experts were considered to make
relevant adjustments.
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The psychometric properties of the items were assessed using SPSS statistical software
(version 20.0). Exploratory factor analysis (EFA) was carried out using FACTOR software (version 9.3.1)
(Universitat Rovira i Virgili, Tarragona, Spain) [32]) on a randomly selected sub-sample (n = 350).
The polychoric correlation matrix was used in this part of the analysis, which is adequate for ordinal
scales [33]. Additionally, a parallel analysis was conducted as an extraction method because this
procedure has demonstrated higher precision to obtain the number of factors than traditional extraction
criteria [34]. The reliability of each scale was obtained by ordinal alpha, a less biased indicator for
categorical response scales than Cronbach’s alpha [35]. Finally, EQS software (version 6.1) was used to
carry out a confirmatory factor analysis on a random sub-sample (n = 511) obtained by maximum
likelihood robust (ML-R) estimation. The polychoric matrix was also used for this analysis.
3. Results
3.1. Item Analysis
Table 2 presents a qualitative evaluation of the items developed by sexuality and psychometrics
experts. As can be observed, Aiken’s V 95% lower limit was always higher than 0.50, which suggests
the adequacy and functionality of the items.
3.2. Exploratory Factor Analysis
The Kaiser-Meyer-Olkin (KMO) coefficient was 0.77 and the sphericity test was significant at a
p < 0.001 level, which indicates that data were appropriate to conduct factor analysis.
As in the original version, four factors explained 70% of the variance (Table 3). Factor 1, obstacles,
uses three items to evaluate attitudes toward using condoms in situations when healthy behaviors
can be thwarted by negative influence from other people or by barriers to using condoms. Factor 2,
attitudes toward the HIV test, employs two items to evaluate situations in which people take or
recommend taking the test when risk of infection is involved. Factor 3, use of condoms, uses four
items to measure the subject’s inclination to defend the use of condoms and to have condoms ready
for use. Factor 4, people living with HIV, explores attitudes toward people who carry the HIV virus
taking into account contexts in which the seropositive person is close to the survey respondent; initially,
this factor included three items, but the elimination of one of these items increased the explained
variance percentage from 66% to 70%.
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Table 2. Assessment by experts of items included in the scale of attitudes toward HIV/AIDS among adolescents.
Item Properties EXP.1 EXP.2 EXP.3 EXP.4 EXP.5 M Aiken’s V % of Agreement 95%
LL UL
R 4 4 4 4 4 4 1 0.79 1
P 100 %
Item 1 C 4 4 4 4 4 4 1 0.79 1
I 4 4 4 4 4 4 1 0.79 1
CL 4 4 4 4 3 3.8 0.93 0.70 0.98
R 3 4 4 3 4 3.6 0.86 0.62 0.96
P 100 %
Item 2 C 3 4 4 3 3 3.4 0.8 0.54 0.92
I 4 4 4 3 4 3.8 0.93 0.70 0.98
CL 2 4 4 3 3 3.2 0.73 0.48 0.89
R 4 4 4 3 3 3.6 0.86 0.62 0.96
P 100 %
Item 3 C 4 4 4 4 3 3.8 0.93 0.70 0.98
I 4 4 4 4 3 3.8 0.93 0.70 0.98
CL 4 4 4 4 4 4 1 0.79 1
R 4 4 4 3 3 3.6 0.86 0.62 0.96
P 100 %
Item 4 C 4 4 4 4 4 4 1 0.79 1
I 4 4 4 4 4 4 1 0.79 1
CL 4 4 4 4 4 4 1 0.79 1
R 4 4 4 3 3 3.6 0.86 0.62 0.96
P 100 %
Item 5 C 4 4 3 4 2 3.4 0.8 0.54 0.92
I 4 4 4 4 3 3.8 0.93 0.70 0.98
CL 4 4 3 4 2 3.4 0.8 0.54 0.92
R 4 4 4 3 3 3.6 0.86 0.62 0.96
P 60%
Item 6 C 4 4 4 4 3 3.8 0.93 0.70 0.98
I 4 4 4 4 3 3.8 0.93 0.70 0.98
CL 3 4 4 4 3 3.6 0.86 0.62 0.96
R 4 4 4 4 4 4 1 0.79 1
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Table 2. Cont.
Item Properties EXP.1 EXP.2 EXP.3 EXP.4 EXP.5 M Aiken’s V % of Agreement 95%
LL UL
P 80%
Item 7 C 4 4 4 4 4 4 1 0.79 1
I 4 4 4 4 4 4 1 0.79 1
CL 4 4 4 3 4 3.8 0.93 0.70 0.98
R 4 4 4 4 4 4 1 0.79 1
P 100 %
Item 8 C 4 4 4 4 4 4 1 0.79 1
I 4 4 4 4 4 4 1 0.79 1
CL 4 4 4 4 3 3.8 0.93 0.70 0.98
R 4 4 4 4 3 3.8 0.93 0.70 0.98
P 100 %
Item 9 C 4 4 4 4 2 3.6 0.86 0.62 0.96
I 4 4 4 4 4 4 1 0.79 1
CL 4 4 4 3 4 3.8 0.93 0.70 0.98
R 4 4 4 4 4 4 1 0.79 1
P 100 %
Item 10 C 4 4 4 4 4 4 1 0.79 1
I 4 4 4 4 4 4 1 0.79 1
CL 4 4 4 4 3 3.8 0.93 0.70 0.98
R 4 4 4 4 4 4 1 0.79 1
P 100 %
Item 11 C 4 4 4 4 4 4 1 0.79 1
I 4 4 4 4 4 4 1 0.79 1
CL 4 4 4 4 4 4 1 0.79 1
R 4 4 4 4 4 4 1 0.79 1
P 100 %
Item 12 C 4 4 4 4 4 4 1 0.79 1
I 4 4 4 4 4 4 1 0.79 1
CL 4 4 4 4 4 4 1 0.79 1
Note: R, representativeness; C, comprehension; P, pertinence; I, interpretation; CL, clarity; EXP, expert; M, mean; LL, lower limit; UL, upper limit.
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Table 3. Component rotation matrix, communalities (h 2).
Item Obstacles HIV Test Use of Condoms People h2
Item 1 0.35 0.45
Item 2 0.70 0.54
Item 3 0.50 0.34
Item 4 0.82 0.72
Item 5 0.57 0.52
Item 6 0.67 0.61
Item 7 0.77 0.61
Item 8 0.47 0.24
Item 10 0.99 1
Item 11 0.99 1
Item 12 0.59 0.45
Variance 0.36 0.13 0.11 0.09
Factor loads lower than 0.30 were eliminated; item 9 was eliminated.
3.3. Item Reliability and Psychometric Properties
Once the Colombian version of the HIV-AS was found to have a four-factor structure, as the
original version, some of the items’ psychometric properties were examined by calculating mean,
standard deviation, corrected item-total correlation, ordinal alpha when item is removed, and subscale
reliability. Table 4 shows the general adequacy of our version reflected by the indicators; however,
an increase in ordinal alpha (from 0.57 to 0.62) when item 9 was removed suggested reliability problems
in Factor 4: people living with HIV. Moreover, corrected item-total correlations (rit c) were higher than
0.30, a value deemed as satisfactory [36], for all items except item 9, whose value was 0.24. When item
9 was removed, the values of items 8 and 10 increased from 0.38 and 0.42, respectively, to 0.44 in
both cases. On the other hand, item mean values were closer to the theoretical response mean (2.5),
and standard deviations were close to 1.
Table 4. Psychometric properties of items included in the HIV-AS subscales.
Subscale Item M SD rit c α-i α M (SD) Total
Obstacles
Item 2 3.01 0.90 0.53 0.60
0.73Item 6 3.47 0.72 0.51 0.67 9.41 (2.64)
Item 7 2.93 0.94 0.54 0.53
HIV Test
Item 11 3.48 0.74 0.54 -
0.68
6.94 (1.26)
Item 12 3.46 0.69 0.54 -
Condom use
Item 1 3.62 0.63 0.38 0.44
0.57Item 3 3.46 0.66 0.44 0.46 13.54 (2.05)
Item 4 3.33 0.78 0.49 0.28
Item 5 3.14 0.78 0.49 0.44
People Living with AIDS Item 8 2.99 0.90 0.44 - 0.62 6.09 (3.23)
Item 10 3.32 0.78 0.44 -
Note. M, mean; SD, standard deviation; rit c, corrected item-total correlation; α-i, ordinal alpha if item is removed;
α:, ordinal alpha; item 9 was eliminated.
3.4. Confirmatory Factor Analysis
Confirmatory factor analysis showed satisfactory adequacy indices as compared with the original
four-factor model S-Bχ2 (38) = 112.030, p < 0.001, confirmatory fit index (CFI) = 0.96, and root mean
square error of approximation (RMSEA) = 0.062 (CI 90% RMSEA = 0.049–0.075). Figure 1 presents a
diagram of the standardized results of the model, associated factor weights (λ), errors in each item,
and item variance (explained for each factor), as well as covariances among factors.




Figure 1. Flow chart of the model. Standardized weight.
3.5. Concurrent Validity
Concurrent validity was analyzed using Pearson’s correlations among the dimensions of obstacles,
HIV test, condom use, people living with HIV, and MAPS, SHAI, and KSI subscales. In general,
the data show slight to moderate positive and negative correlations. Table 5 presents magnitude and
direction of each correlation.
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Obstacles −0.05 −0.15 ** −0.08 * −0.05 0.11 ** 0.02 0.11 ** 0.07 * 0.04
HIV Test −0.06 −0.13 * −0.01 0.05 0.05 0.02 0.13 ** 0.04 0.07 *
Condom Use −0.09 ** −0.12 ** −0.07 * 0.02 0.11** 0.12 ** 0.17 ** 0.10 ** 0.20 **
People HIV −0.12 ** −0.35 ** −0.09 ** −0.00 0.29 ** 0.11 ** 0.12 ** 0.07 * 0.15 **
MAPS, Multicomponent AIDS Phobia Scale; SHAI, Short Health Anxiety Inventory; KSI, HIV and Other Sexually Transmitted Infections Knowledge Scale. Correlations among MAPS and
SHAI subscales and knowledge about HIV and other STIs scale. (KSI); * = p < 0.05; ** = p < 0.01.
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4. Discussion
Attitudes toward HIV are an important construct in the efforts to reduce risky sexual behaviors [9].
Despite the significance of the construct, few instruments allow for a brief and thorough evaluation.
Therefore, the present study adapted the HIV-AS test to the Colombian culture and assessed the
structure of its factors and psychometric properties when used with a sample of Colombian adolescents.
Results show that our adaptation of the scale is valid for Colombia.
A qualitative analysis showed that the items were adequately constructed: Aiken’s V 95% limit
was higher than 0.50 in all cases. The exploratory factor analysis revealed a four-factor structure that
reflects the original version and the Portuguese version [17]; all of the factors in our version explain
70% of total variance, whereas in the original version factors explain 64,63% of total variance [19].
In general, the indicators of the psychometric properties of the items were satisfactory. However, item
9 (Factor 4) presented issues, since it decreased the percentage of variance explained by the factors,
its corrected item-total correlation was lower than 0.30, and it penalized the reliability of the scale.
Therefore, the research team decided to eliminate the item (“Would you kiss a person in the cheek who
had HIV?”) for the Colombian version. On the other hand, as recommended by Carretero-Dios and
Pérez [20], the mean scores of the questionnaire items are very close to the theoretical mean, and its
standard deviations are close to 1.
The external validity coefficients of the HIV-AS subscales were very similar to those found in
other studies [18]. The dimensions of people living with HIV, fear of other people, and fear of infection
of the MAPS test carried significant moderate negative correlations with one another, which can be
explained in the sense that attitudes toward HIV are the base components of AIDS phobia [37]; the same
correlation took place between the dimensions of obstacles and fear of others/avoidance in the MAPS
test, reflecting findings from other studies from Spain [38]. On the other hand, the dimensions of
people living with AIDS and condom use had moderate negative correlations with the dimension of
fear of negative consequences in the SHAI test. In the first case, the correlation matches findings by Lau
and Tsui [39], whose investigation revealed a relationship between the perception of risks associated
with the disease and its consequences and attitudes towards people living with AIDS. In the second
case, results are in line with a study by Uribe, Orcasita, and Vélez [40] with Colombian population,
who found a relationship between susceptibility to the consequences of diseases and attitudes toward
health protection behaviors, such as using condoms. Moreover, moderate positive correlations were
found among all the HIV-AS subscales and most of the factors in the scale of knowledge about HIV
and other STDs, which suggests that more knowledge results in better attitudes toward HIV, as has
been found by theorical authors as Ajzen [5] and authors working with the Portuguese version of the
scale [19] and also by authors studying Colombian populations [41,42]. It is important to highlight
that, given that the constructs are different, all correlations were low or moderate, which stresses the
differences between constructs despite their being related. Furthermore, data shows that attitudes
towards HIV are negatively related to HIV stigma and fear of disease but are positively correlated
with the knowledge of HIV and other STIs. This could indicate the importance of creating sexual
health promotion programs in Colombia that are oriented towards increasing knowledge. However,
these strategies cannot promote fear and reinforce the stigma around STIs. Sexual health promotion
programs should focus on encouraging open and honest conversations around sexual health with a
sex-positive approach to relationships.
As for the limitations of the present study, we found that even though a proportion of 20 to 1
between the number of variables and the number of participants was maintained, and therefore the
design met requirements for confirmatory factor analysis [43], the sample was not representative of
populations from every region and culture in the country. Therefore, future studies should sample
across different parts of Colombia with diverse sociocultural profiles with the aim of reflecting the
reality throughout the country in the least biased way possible. Additionally, caution interpreting scale
results is recommended, especially results from Factors 3 and 4, since the reliability coefficient is not
very high for confirmatory purposes [44].
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5. Conclusions
This study presents an HIV-AS version that has been culturally adapted to Colombian populations.
The scale is composed of 11 items (see Appendix A), it was validated using a thorough assessment
process, and it presents satisfactory psychometric properties. This version of the test will be of great
use in evaluating sexual risk factors and in assessing the effectiveness of sexual health promotion
interventions, especially when focusing on adolescents. The present study also sought to contribute to
the study of attitudes associated with sexual risk behaviors in Colombia.
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Appendix A
Table A1. HIV Attitudes Scale for Adolescents–Colombian version.
Items I Disagree Completely /Totalmente En Desacuerdo
I Disagree / En
Desacuerdo I Agree / De Acuerdo
I Agree Completely /
Totalmente De Acuerdo
1. I would be willing to use a condom in a sexual relation with
penetration./ Estaría dispuesto/a a usar el condón en una relación
sexual con penetración.
2. If at the moment of penetration during a sexual encounter I realize
I don’t have a condom, I would wait until I had one to do the
penetration. / Si al momento de la penetración en una relación sexual,
me doy cuenta que no tengo condones, esperaría tenerlos para
realizar la penetración.
3. I would be willing to carry condoms with me to use them. / Estaría
dispuesto/a a llevar condones para usarlos.
4. I would be willing to defend the use of condoms before my group
of friends./Estaría dispuesto/a a mostrarme a favor del uso del
condón ante mi grupo de amigos/as
5. I would be willing to publicly defend the use of condoms. / Estaría
dispuesto/a a defender en público el uso del condón.
6. I would try to convince my couple to use the condom if they don’t
want to. /Trataría de convencer a mi pareja para usar el condón si no
quiere usarlo.
7. If my couple wanted to have sex without protection I would
refuse./ Si mi pareja quisiera tener sexo sin protección me negaría
a tenerlo
8. I would be unsettled if there were someone in my classroom who
had AIDS./ Estaría incómodo/a si en mi salón hubiese alguien
con SIDA.
9. If a friend of mine got the HIV virus I would probably stay away
from them. / Si un amigo/a se infectara con el VIH, probablemente
me alejaría de él/ella.
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Table A1. Cont.
Items I Disagree Completely /Totalmente En Desacuerdo
I Disagree / En
Desacuerdo I Agree / De Acuerdo
I Agree Completely /
Totalmente De Acuerdo
10. I would be willing to take an HIV test if I were involved in risky
practices (for instance, sex without using a condom). / Estaría
dispuesto/a a realizarme las pruebas del VIH si tuviera prácticas de
riesgo (por ejemplo, sexo sin condón).
11. I would recommend a friend to take the HIV virus detection tests
if they had been involved in risk practices (for instance, sex without
using a condom). / Recomendaría a un/a amigo/a hacerse las pruebas
de detección del VIH si éste/a hubiese mantenido prácticas de riesgo
(por ejemplo, sexo sin condón).
Int. J. Environ. Res. Public Health 2020, 17, 4686 15 of 16
References
1. UNAIDS. Available online: https://www.unaids.org/es/resources/fact-sheetpdf (accessed on 13 February 2020).
2. ONUSIDA. Available online: https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.
pdf (accessed on 13 May 2020).
3. UNAIDS. Available online: https://aidsinfo.unaids.org/ (accessed on 13 February 2020).
4. UNAIDS. Available online: https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_es.
pdf (accessed on 13 February 2020).
5. Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [CrossRef]
6. Espada, J.P.; Guillén-Riquelme, A.; Morales, A.; Orgilés, M.; Sierra, J.C. Validación de una escala de
conocimiento sobre el VIH y otras infecciones de transmisión sexual en población adolescente. Aten. Primaria
2014, 46, 558–564. [CrossRef]
7. Hounton, S.H.; Carabin, H.; Henderson, N.J. Towards an understanding of barriers to condom use in rural
Benin using the Health Belief Model: A cross sectional survey. BMC Public Health 2005, 5, 8. [CrossRef]
8. Faimau, G.; Maunganidze, L.; Tapera, R.; Mosomane, L.C.; Apau, S. Knowledge of HIV/AIDS, attitudes towards
sexual risk behaviour and perceived behavioural control among college students in Botswana. Cogent. Soc. Sci.
2016, 2, 1164932. [CrossRef]
9. Armitage, C.J.; Conner, M. Efficacy of the theory of planned behaviour: A meta-analytic review. Br. J.
Soc. Psychol. 2001, 40, 471–499. [CrossRef] [PubMed]
10. Sheeran, P.; Abraham, C.; Orbell, S. Psychosocial correlates of heterosexual condom use: A meta-analysis.
Psychol. Bull. 1999, 125, 90–132. [CrossRef] [PubMed]
11. Silva Filho, N.; Godinho, P.H.; Reis, C.H.D.; Pacheco, N.M.S. Escala de atitudes frente ao HIV/AIDS: Análise de
fatores. J. Bras. Psiquiatr. 2007, 56, 194–200. [CrossRef]
12. Beaulieu, M.; Adrien, A.; Patrin, L.; Dassa, C. Stigmatizing attitudes towards people with HIV/Aids:
Validation of a measurement scale. BMC Public Health 2014, 14, 1246. [CrossRef] [PubMed]
13. Paniagua, F.A.; O’Boyle, M.; Wagner, K.D.; Ramírez, S.Z.; Holmes, W.D.; Nieto, J.F.; Smith, E.M. AIDS-Related
items for developing an AIDS questionnaire for children and adolescents. J. Adolesc. Res. 1994, 9, 311–339.
[CrossRef]
14. Bermúdez, M.P.; Buela-Casal, G.; Uribe, A.F. Adaptación Al Colombiano De La Escala VIH-65. Master’s Thesis,
Universidad de Granada, Granada, Spain, 2005.
15. Paniagua, F.A.; O’Boyle, M.D.; Wagner, K.D. Gender Differences on HIV/AIDS Related Issues Among
Psychiatrically Hospitalized Adolescents. J. HIV/AIDS Prev. Educ. Adolesc. Child. 1997, 1, 53–63. [CrossRef]
16. Bermúdez, M.P.; Sánchez, A.I.; Buela-Casal, G. Adaptación castellana de la Escala VIH/sida-164.
Rev. Mex. Psicol. 2003, 20, 95–111.
17. Boileau, C.; Rashed, S.; Sylla, M.; Zunzunegui, M.V. Monitoring HIV risk and evaluating interventions
among young people in urban West Africa: Development and validation of an instrument. AIDS Educ. Prev.
2008, 20, 203–219. [CrossRef] [PubMed]
18. Espada, J.P.; Ballester, R.; Huedo-Medina, T.; Secades-Villa, R.; Orgilés, M.; Martínez-Lorca, M. Development
of a new instrument to assess AIDS-related attitudes among Spanish Youngsters. An. Psicol. 2013, 29, 83–89.
19. Morales, A.; Espada, J.P.; Reis, S.; Orgilés, M. Portuguese Version of the Related Attitudes Scale [HIV-AS] for
Adolescents. Eur. J. Psychol. Assess. 2017, 35, 479–489. [CrossRef]
20. Carretero-Dios, H.; Pérez, C. Normas para el desarrollo y revisión de estudios instrumentales. Int. J. Clin.
Health Psychol. 2005, 5, 521–551.
21. Harrell, J.P.; Wright, L.W. The development and validation of the Multicomponent AIDS Phobia Scale.
J. Psychopathol. Behav. Assess. 2008, 20, 201–216. [CrossRef]
22. Vallejo-Medina, P.; Saavedra-Roa, A.; Gómez-Lugo, M.; Morales-Sabuco, A.; Abello-Luque, D.;
García-Montaño, E.; Garavito-Zamudio, C.; Espada, J.P. Validación para Colombia Escala Multicomponente
de Fobia al SIDA [Multicomponent AIDS Phobia Scale, MAPS]. Rev. Iberoam. Psicol. Salud 2008, 9, 41–56.
23. Salkovskis, P.M.; Rimes, K.A.; Warwick, H.; MClark, D.M. The Health Anxiety Inventory: Development
and validation of scales for the measurement of health anxiety and hypochondriasis. Psychol. Med. 2002,
32, 843–853. [CrossRef]
Int. J. Environ. Res. Public Health 2020, 17, 4686 16 of 16
24. García-Roncallo, P.; García-Montaño, E.; Espada, J.; Gómez-Lugo, M.; Morales, A.; Niebles-Charris, J.;
Vallejo-Medina, P. Validación para Colombia del Inventario de ansiedad por la salud, versión abreviada
[Short Health Anxiety Inventory, SHAI]. Rev. Latinoam. Psicol. (Under review).
25. Espada, J.P.; Morales, A.; Guillén-Riquelme, A.; Ballester, R.; Orgilés, M. Predicting condom use in adolescents:
A test of three socio-cognitive models using a structural equation modeling approach. BMC Public Health
2006, 16, 35. [CrossRef]
26. Abello-Luque, D.; Espada, J.P.; García-Montaño, E.; Gómez-Lugo, M.; Morales-Sabuco, A.; Pérez-Pedraza, D.;
Vallejo-Medina, P. Colombian Adaptation of the HIV and Other Sexually Transmitted Infections Knowledge
Scale (KSI) in an Adolescent Population. Eval. Health Prof. (Under review).
27. Vallejo-Medina, P.; Gómez-Lugo, M.; Marchal-Bertrand, L.; Saavedra-Roa, A.; Soler, F.; Morales, A. Developing
guidelines for adapting questionnaires into the same language in another culture. Ter. Psicol. 2017, 35, 181–194.
[CrossRef]
28. Muñiz, J.; Elosua, P.; Hambleton, R.K. Directrices para la traducción y adaptación de los tests: Segunda edición.
Psicothema 2013, 25, 151–157. [PubMed]
29. Osterlind, S.J. Constructing Test Items: Multiple-Choice, Constructed-Response, Performance, and Other Formats,
2nd ed.; Kluwer Academic Publishers: Boston, MA, USA, 2002; pp. 257–289.
30. Merino, C.; Livia, J. Intervalos de confianza asimétricos para el índice la validez de contenido: Un programa
Visual Basic para la V de Aiken. An. Psicol. 2009, 25, 169–171.
31. Aiken, L.R. Three coefficients for analyzing the reliability and validity of ratings. Educ. Psychol. Meas. 1985,
45, 131–142. [CrossRef]
32. Lorenzo-Seva, U.; Ferrando, P.J. FACTOR: A computer program to fit the exploratory factor analysis model.
Behav. Res. Methods 2006, 38, 88–91. [CrossRef] [PubMed]
33. Gadermann, A.M.; Guhn, M.; Zumbo, B.D. Estimating ordinal reliability for Likert-type and ordinal item
response data: A conceptual, empirical, and practical guide. Pract. Assess. Res. Eval. 2012, 17, 1–13.
34. Velicer, W.F.; Eaton, C.A.; Fava, J.L. Construct explication through factor or component analysis. A review
and evaluation of alternative procedures for determining the number of factors or components. In Problems
and Solutions in Human Assessment: Honoring Douglas N. Jackson at Seventy, 2nd ed.; Goffin, R., Helmes, E.,
Eds.; Springer Science & Business Media: Totowa, NJ, USA, 2000; pp. 41–71.
35. Elosua, P.; Zumbo, B.D. Coeficientes de fiabilidad para escalas de respuesta categórica ordenada. Psicothema
2008, 20, 896–901.
36. Nunnally, J.; Bernstein, I. Psychometric Theory; McGraw-Hill: New York, NY, USA, 1994; pp. 700–736.
37. Rosas, A.R.; Gomes, M.R. Creencia en un mundo justo y prejuicios: El caso de los homosexuales con
VIH/SIDA. Interam. J. Psychol. 2008, 42, 570–579.
38. Ballester-Arnal, R.; Ruiz-Palomino, E.; Gil-Llario, M.D.; Giménez-Gargía, B.; Gil, J. El rol de la preocupación
por la salud en la prevención del VIH. Rev. Multidiscip. SIDA 2013, 1, 66–67.
39. Lau, J.T.F.; Tsui, H.Y. Discriminatory attitudes towards people living with HIV/AIDS and associated factors:
A population based study in the Chinese general population. Sex. Transm. Infect. 2005, 81, 113–119.
[CrossRef]
40. Uribe, A.F.; Orcasita, L.T.; Vélez, T.V. Factores de riesgo para la infección por VIH/SIDA en adolescentes y
jóvenes colombianos. Acta Colomb. Psicol. 2010, 13, 11–24.
41. González, J.C. Conocimientos, actitudes y prácticas sobre la sexualidad en una población adolescente escolar.
Rev. Salud Pública 2009, 11, 14–26. [CrossRef] [PubMed]
42. González, F. Conocimientos, actitudes y prácticas en salud sexual y reproductiva en jóvenes entre 14 y 25 años
de edad de estratos 1 y 2 del Sisben de un municipio del departamento de Cundinamarca. Acta Colomb. Psicol.
2004, 12, 59–68.
43. Hair, J.E.; Anderson, R.E.; Tatham, R.L.; Black, W.C. Multivariate Data Analysis, 5th ed.; Macmillan: New York,
NY, USA, 1992; pp. 326–386.
44. Nunnally, J.C.; Bernstein, I.H. Psychometric Theory, 2nd ed.; McGraw-Hill: New York, NY, USA, 1978; pp. 500–540.
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
